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FALL MBETING 


Continued progress is being made 
to develop a program which will as- 
sure the success of every important 
event at the fall meeting of the So- 
ciety, which will be held in Buffalo 
on Nov. 17, 18 and 19. Plans should 
be made by every member of the So- 
ciety who ean do so to attend this 
mportant meeting. 

WELDING STEEL STRUCTURES 

The Sunday, June 27, supplement of 
the New York Herald-Tribune fea- 
tured an article, entitled “Welding 
Process Hailed as Muffler on Din of 
All Steel Riveting.” Various sub- 
heads include: “Practical Tests As- 
sure Success of New Methods,” “Re- 
duced Cost Spurs Interest of Con- 
tractor,” “Public Welcomes Relief 
‘rom Air Hammer’s Assault on Nerves 
and Ear Drums.” Public acknow!l- 
edgment is made in various parts of 
this article to the work of the Ameri- 
can Welding Society. 

Members of the Society will be 
pleased to note that considerable prog- 
ress has been made in interesting the 
\merican Institute of Steel Construc- 

on to jointly undertake a compre- 
hensive investigation in this field. As 
in opening wedge, the secretary of 
the American Bureau of Welding has 
een requested to present a paper on 
the possibilities of welding in this 
held at the annual convention of the 
\merican Institute of Steel Construc- 
tion during the latter, part of October. 

As soon as the summer vacation 
eriods are over, progress will be 

ade in the organization of a’ suit- 
ble sub-committee, which will have 
ctive charge of the work. Possibili- 

es to the welding industry and every- 
ne connected with it from the ex- 

‘nsions of the use of welding in this 

ld are enormous. 





WELDED RAIL JOINTS 


The Executive Committee of the 
mmittee on Welded Rail Joints held 
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a meeting on June 29 at Lehigh Uni- 
versity, Bethlehem, Pa. The com- 
mittee witnessed the procedure to be 
employed at this university in mak- 
ing hundreds of shear tests on short 
sections of welded joint plates to rail, 
in an effort to develop, if possible, an 
improved type of plate and seam 
which will give the best results. This 
information will also be of consider- 
able value to the structural engineer 
as determining the shearing strength 
of welded joints. 

Attention was also given by the 
committee to laying .out a scientific 
program to determine the stresses in 
rail joints under varying degrees of 
service and the possible duplication of 
these stresses in a testing device such 
as the repeated impact testing ma- 
chine. 


YEAR BOOK 


The next issue of the JOURNAL will 
be devoted to the first Year Book of 
the American Welding Society. Dur- 
ing the past several years the Mem- 
bership Directory of the Society has 
been published as the August issue 
of the JOURNAL. This year it will be 
extended considerably and much valu- 
able information concerning the So- 
ciety incorporated in the Year Book. 
The latest addresses and connections 
of all members of the Society will be 
taken from the filled-in card recently 
sent out to the membership for this 
purpose. 





WELDING OF MOKELUMNE 
RIVER CONDUIT 


(Editorial appearing in July 8, 1926, issue 
of IRON AGE) 


To the Editor: I notice in your is- 
sue of June 3 an article in connection 
with the Mokelumne River conduit in 
California, which article is headed 
“Favors Riveted Pipe Line.” 

Anyone glancing at this would 
come to the conclusion that the East 
Bay Municipal Utility District, Oak- 
land, had changed from welding of 
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the pipe itself to riveting. As a 
matter of fact, this is not true. They 
have changed, it is true, from the 
welding of the girth seams in part 
of this line to riveting. The reason 
for the change to the riveted joint on 
the girth seams was to eliminate any 
possibility of locked-up stresses caus- 
ing difficulty’ in the line because of 
change of temperature of the water 
or of atmosphere. It is the hope of 
the engineers that the riveted joints 
will act as expansion joints to some 
extent and relieve these stresses. 

I believe it is safe to say that the 
engineers are very anxious to weld 
the girth seams and that they are 
taking steps at the present time so 
that most of this pipe line will not 
only have the longitudinal seams in 
the pipe itself welded, on which there 
never has been any question, but also 
they expect to weld the girth seams 
by the electric process in a way which 
will entirely eliminate the shrinkage 
stresses, which the previous gas proc- 
ess (which was used at first) intro- 
duced. 

It is only fair to say also that there 
has been no proof whatsoever, from 
the tests which have been conducted, 
that the welding of the girth seams 
with the gas process is not entirely 
successful. In fact, the result of the 
first and only test which has been put 
on any section of the completed line 
shows definitely that, at a pressure 
above the highest working pressure 
which will ever be put on, there is not 
a single leak in any part of the line 
where the longitudinal seams have 
been welded with the are process and 
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the girth seams with the gas process. 

There is not the slightest doubt 
that riveted girth seams will intro- 
duce the difficulty of leaks to a large 
extent, and it is only because of the 
fear that something might happen 
that this change in process has been 
made in the girth seams. There is 
no indication whatsoever that any 
such result has occurred, or will oc- 
cur in the future, and I think it is 
safe to say that the change was made 
entirely because of the fear that 
something might happen rather than 
from any possible indication that any- 
thing would happen. 

J. F. LINCOLN, 
Vice-president, Lincoln Electric Co 
(Note by Editor Iron Age.—The ar 

ticle in The Iron Age of June 3-sus- 
tains the contentions of Mr. Lincoln. 
We agree with him, however, that the 
heading to that article was not fully 
descriptive of its contents and we are 
giad to print his letter to correct in a 
prominent way any misleading views 
which may have been gathered regard 
ing the question.) 





ARTICLE ON WELDED BOILERS 
AND CONTAINERS 


The article on “Autogenously and 
Electrically Welded Boilers and Con 
tainers” by Mr. E. Hohn, published in 
the June, 1926, issue of the JOURNAI 
of the American Welding Society, 
was translated from Zeitschrift des 
Vereines deutscher Ingenieure by Me 
chanical Engineering. The cuts wer 
also loaned through the courtesy of 
the A. S. M. E. 


SECTION ACTIVITIES 


Los Angeles 


The June meeting of the Section 
will be held on the 24th, at which 
time Mr. Casad, Shell Oil Company, 
will talk on pipe-line welding. 


Western New York 


The regular meeting of the Section 
was held on May 26. The time was 
selected to fit in with the Master 
Boiler Makers Association Conven- 
tion, which was held in Buffalo on 
May 25 to 28. Mr. S. W. Miller pre- 
sented a paper on “Essentials in Fusion 
Welding.” The following offiers were 
elected to serve for the coming year: 
Robert Siemer, Chairman; R. E. Kin- 


kead, Vice-Chairman; Carl D. Miller 
Secretary and Treasurer; G. W. Swan 
representative to the Board of Di 
rectors, American Welding Society 
On the Executive Committee for tw: 
year term: Robert Siemer, R. E. Kir 
kead, Carl D. Miller and G. W. Swar 
for one-year term: P. W. Krome: 
George Neher, J. H. Sander and C. ! 
Davison. 

A report of the standing commit 
tee on welding of the Master Boil: 
Makers Association recommended th: 
removal of many restrictions on wel 
ing in railroad shops, which aut 
matically increases the field of fusio! 
welding. 
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EMPLOYMENT SERVICE BULLETIN 


on 


Opportunities.—The Society is glad to learn of desirable opportunities from 
responsible sources, announcements of which will be published without charge 
in the BULLETIN. 


Services Available-——Under this heading brief announcements (not more 
than seventy-five words in length) will be published without charge to mem- 
bers. Announcements will not be repeated except upon request received afte: 
an interval of three months; during this period, names and records will re- 
main in the office reference files. 


Note.—Copy for publication in the BULLETIN should reach the Society's 
Office not later than the thirtieth of the month if publication in the following 
issue is desired. ALL REPLIES should be addressed to the number indicated 
in each case and mailed to Society headquarters. 


POSITIONS VACANT 


V-34. Want to secure an acetylene welder who is proficient in the art of 
welding holes in defective cast iron castings. Position is a steady one. 


SERVICES AVAILABLE 


A-48. Welder desires position. Have had four years’ experience in boiler 
and tank work. Can also weld cast iron and high pressure work. 

A-49. Electric welder desires position, Have had all around experience, 
including several years with Lackawanna Railroad, and have also had arc, 


spot and gas welding experience with R. Hoe & Company and Siemund Wenzel 
Company. 





YEAR BOOK 


The next issue of the Journal will be devoted exclusively 
to a Year Book of the Society, including full information 
as to Society activities, constitution and by-laws, work of 
the American Bureau of Welding, personnel of research 
committees of the Bureau, an alphabetical list of members 
of the Society and geographical list of members, descrip- 
tion of the supporting members of the Society and an ad- 
vertising section. Extra Copies will be furnished any 
member upon request for solicitation of new members. 




















COMMITTEE ON WELDED RAIL JOINTS 


Progress Report No. 4—July, 1926 


A summary of Tests and Reports Since Progress Report No. 3— 
April, 1925 


Organization: 


The American Electric Railway Association and the American 
Bureau of Welding* united in an authoritative investigation of 
various types of welded rail joints in commercial use through a 
thoroughly representative committee which was organized late in 
1921. This committee has a membership of about sixty individ- 
uals, including Way Engineers of several of the larger street rail- 
way companies, representatives of manufacturers of welded joints 
and welding equipment, welding experts, scientists and testing ex- 
perts. 

Dr. G. K. Burgess, then head of the division of Metallurgy, Bu- 
reau of Standards, and now Director of the Bureau of Standards, 
was elected as chairman. E. M. T. Ryder, Way Engineer of the 
Third Avenue Railway System, was elected vice-chairman and W. 
Spraragen, secretary of the Division of Engineering and the 
American Bureau of Welding, was appointed executive secretary. 
Inasmuch as it was impossible to have this large committee meet 
more than once or twice a year, the administration of the affairs 
of the committee was left in the hands of a small representative 
Executive Committee. 

Relation of American Electric Railway Engineering Association: 

About $24,000 was contributed by the American Electric Rail- 
way Association, interested manufacturers, and a number of the 
larger street railways. The Association is acting as treasurer for 
the funds. Expenditures are made upon authorization of the Exec- 
utive Committee and the bills are countersigned by the secretary 
and the vice-chairman of the committee and by a member of the 
Executive Committee of the American Electric Railway Engineer- 
ing Association. 

Objects: 


The primary object of the committee is to improve each type of 
welded rail joint rather than to make comparative tests on the 
relative merits of the different types of joints. 


Progress Report No. 1: 
In order to compile a summary of the “present state of the art,” 


a questionnaire was prepared on five types of welded joints in 
commercial use (cast, butt, bar, electric seam and thermit) and 


*The Bureau is the welding research department of the American Welding Socie' 
and the Division of Engineering, National Research Council 
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members of the committee were cireularized. Answers to the 
questionnaire were correlated and a progress report of 73 pages 
printed in May, 1922. Typical problems needing further investi- 
gation were also included in the report. 


Preliminary Program: 


It was agreed that the next step was to test out joints represent- 
ing the “present state of the art” by testing joints of each type 
made by representative street railways companies and by the man- 
ufacturers. Tensile, drop, repeated impact, bend and conductivity 
tests were made on each type of joint. In order to distribute the 
work the Bureau of Standards made the conductivity, repeated im- 
pact and tensile tests and also metallurgical examinations. Purdue 
University made the bend and conductivity tests and the University 
of Illinois the drop tests. 


Progress Report No. 2: 


Progress Report No. 2 was published by the committee in March, 
1924. It consists of seventy-two printed pages and includes in- 
formation on the organization of the committee; instructions issued 
to railway companies for making up test joints for the committee; 
methods of procedure and results in making tensile, bend, drop and 
conductivity tests; data furnished by the makers of these joints; 
photographs of specimens broken by the various tests and the dis- 
cussion of the report. 


Progress Report No, 3: 


The Third Progress Report of the Committee on Welded Rail 
Joints, published April, 1925, doés not include any of the results 
previously reported in Progress Report No. 2. It contains find- 
ings of the committee, test data and other material of interest to 
the committee obtained since the publication of Progress Report 
No. 2. Specifically it includes the remainder of results on tensile, 
bending and drop tests made on specimens to determine the present 
state of the art. The first results obtained from the repeated im- 
pact testing machine, as well.as preliminary tests on the telemeter, 
are recorded in the report. In addition, there is also included the 
report of the joint examination sub-committee which carefully ex- 
amined macroscopically and microscopically broken specimens; and 
the report of the sub-committee on Development whose function it 
was to draw up a program to test. out the variables which affect the 
quality of the seam welded type of joint. 


Progress Report No, 4: 


This is the Fourth Progress Report of the Committee on Welded 
Rail Joints. It does not include any of the results previously re- 
ported in Progress Reports 2 and 8. The report is devoted exclu- 
sively to the test data and findings of the committee in connection 
with the repeated impact tests made to determine the present state 
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of the art. As in previous instances, no attempt has been made 
to formulate conclusions at this time. The report also includes 
discussions by individual members of Progress Report No. 3. 
These discussions are signed and the committee takes no responsi- 
bility for the opinions expressed by such individuals. 


REPEATED IMPACT TESTS OF WELDED RAIL JOINTS 


An outline of the reasons for making repeated impact tests of 
welded rail joints, an account of the steps in the design and de- 
velopment of the machine now in use, and a discussion of the meth- 
. ods for supporting and testing the rail joints have been published 
in Progress Report No. 3 (issued in April, 1925), Committee on 
Welded Rail Joints, page 38. The method of making up the joints 
is described in Progress Report No. 2, issued in March, 1924. 

The joints for this series of tests were made up by various elec- 
tric railway companies and manufacturers to illustrate the types 
of joints in general use at the time when the Committee on Welded 
Rail Joints began its program looking toward the improvement 
of the various types of welded rail joints. 

The joints furnished by the various street railway companies to 
represent “The Present State of the Art” have been tested and 
the results of the individual tests are given in the seven charts 
shown in Progress Report No. 4, pages 10 to 16. Sixty-six rail 
joints and four solid rails have been tested. 

The rail used in all cases was A. E. R. E. A. Standard 7-in. gir- 
der rail rolled under A. E. R. E. A. specification W-1-23, Class ““B’’. 
Part of it was contributed by the Bethlehem Steel Company and 
part by the Lorain Steel Company. 

In all of these tests the span was 22 in. and the hammer struck 
the rail at the middle of the span and 2in. from the center of the 
joint. The hammer weighed 400 Ib. and dropped 6 in. (energy 
of blow 200 ft.-Ib,) at a rate of about 70 blows per minute. 

The anvil to which the supports for the specimen were attached 
weighed 16,000 Ib. and rested upon helical springs. Its vibration 
was damped so that it came to rest after each blow before the next 
was struck. 

During the tests a record was kept of the development of cracks 
in the specimens. These failure charts are given in this report.. 


CHARTS SHOWING PROGRESSIVE FAILURE OF JOINTS UNDER RE 
PEATED IMPACT TESTS 


In order to summarize test data showing the progress of th: 
failure of the joints under the repeated impact test in convenien' 
form, this information has been arranged on charts which follow 

There appears on the charts reference notes in connection with 
a few joints in which the reader is referred to the text. The re 
marks with reference to these joints are as follows: 

14-6. The crank shown in dotted lines, letter “L’”’, extended in th: 





_ 
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groove of the rail from the joint to a point right opposite the tup. 

15-12. At 142,100 blows a crack developed in the base of the rail 
over the right-hand knife-edge support as viewed from the lip 
side. At 147,100 blows a crack developed under the tup running 
longitudinally in the head of the rail to the joint. 

15-14. At about 158,000 blows a crack developed under the tup 
running longitudinally in the head of the rail to the joint. 

15-30. A crack developed under the tup in this specimen and the 
fused metal in the seam adjacent to it bent, but did not crack. 

15-36. At about 214,300 blows a piece of the head of the rail 
broke out, the crack running diagonally under the tup to a point 
6 in. away from the joint. 


PHOTOGRAPHS OF BROKEN SPECIMENS 


Typical photographs showing the methods of failure of each type 
of joint are reproduced in the following pages of this report. In 
order to save space representative photographs were selected and 


a notation made in the caption to indicate rapee joints which failed 
in a similar way. 





KEY TO TEST SPECIMENS 
Test JOINT SCHEDULE No. 1 


Type of Made Steel Joint 
Joint by from Numbers 
Cast Iron Cram Bethlehem 3- 1 to 3-12 
Cast Iron Pinckley Bethlehem 13- 1 to 13-12 
Cast Iron Wilson Lorain 18- 1 to 18-12 
Bar Weld George Lorain 6- 1 to 6-24 
Butt Weld Lorain Lorain 11-13 to 11-24 
Butt Weld Lorain Bethlehem 11-25 to 11-36 
Seam Weld 
Carbon Electrode Clark Bethlehem 2-1to 2-12 
Carbon Electrode Dalgleish Bethlehem 4-1 to 4-12 
Carbon Eleetrode Estill Bethlehem 5- 1 to 56-12 
Carbon Electrode Graves Lorain 8-1 to 8-12 
Carbon Electrode R. W. & B. Co. Lorain 14- 1 to 14-12 
Carbon Electrode Ryder Lorain 15- 1 to 15-12 
Carbon Electrode Ryder Lorain 15-25 to 15-36 
Carbon Electrode Steward Bethlehem 16- 1 to 16-12 
Carbon Electrode Wysor Bethlehem 21- 1 to 21-12 
Seam Weld 
Metallic Electrode Gould Bethlehem 7-1 to 17-12 
Metallic Electrode Lincoln Lorain 25- 1 to 25-12 
Apex Type ay Bethlehem 22- 1 to 22-12 
Apex Type Ind. S. & F. Co Bethlehem 9-1 to 9-12 
Thermit Weld M. & T. Corp. Lorain 12- 1 to 12-12 
Thermit Weld . Ryder Lorain 15-13 to 15-24 





REPEATED IMPACT TESTS 


The test results shown on the follow- 
ing diagrams comprise the complete set 
of repeated impact tests made by the 
U. S. Bureau of Standards on the so- 
called state of the art series on welded 
rail joints. The following facts should be 
borne in mind in studying the diagrams 

The Bureau of Standards kept a graph- 
ical record of the progressive failure of 
each joint The speed of testing was 
about seventy blows per minute and ob- 
servations were made at not longer than 
one hour intervals and more frequently 
if found necessary The total number 
of blows to which a joint was subjected 
was generally far beyond the number 
necessary to destroy the joint for prac- 
tical purposes, so that the total number 
of blows givén to a joint should not be 
considered as any indication of its ability 
to resist repeated impact stresses or of its 
practical or commercial value as a joint. 

In a number of cases there were more 
observations reported than are shown on 
the diagrams where, for convenience, a 
number of observations showing short 
cracks have been consolidated under a 
single letter, especially where the num 
ber of blows since the preceding record 
point was small and where the total num 
ber of blows was large No such coa- 
solidation, however, was made for the 
first six or eight cracks recorded, as it 
was felt that these first cracks were the 
most important, showing the ability of 
the joint to resist impact without serious 
failure and, therefore, the early records 
are given in full 

“A Key to Test Specimens’ showing 
which rail is used and by whom the joints 
were made is shown on page 9 A brief 
description of the diagrams is given be- 
low and is, for convenience, repeated an 
page 12 and 14 


"Description of Diagram” 

For each pair of sketches upper view 
shows head side and lower view lip side 
of joints tested as indicated by letters 
“H” and “L” respectively where shown 
Of numbers connected by dash, such as 
2-14, the first number indicates the maker 
of joint and the second number the serial 
number in that series Letters in alpha 
betical order indicate cracks occuring with 
corresponding number of blows Location 
and dimension of cracks are shown ap- 
proximately to scale 





Fig. 1. Apex Welded Joints 
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r two figures are specimens of solid rail. Lower three are butt welds. Break 
1 “A” similar to that in “C” shown above. Break in butt joints 11-29, 11-30 
similar to that of 11-26 shown above 


Fig. 8 U 
in solid rail 
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Bar Joints 


Break in specimen 6-9 similar to 


that 
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shown above 
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see adin—areieaea ee — 


rig. 10. Upper two figures “Apex” welds, lower three, “Seam” welds Break in 

specimén 9-1 was similar to that of 9-4 except the plate broke at the edge of the 

head support instead of the center. Break in 9-6, 22-8, ap 22-9 similar to that of 

22-10 shown above. Break in 7-8, 7-12, similar to that of 7-10 shown above. Breaks 
in 2-4 and 2- 14 similar to that of 2 3 
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Fig. 11. Seam Welds. Breaks in specimens 4-5 and 4-6 similar to that of 4-4 shown 
above. Break in 8-1 similar to that of jade Breaks in specimen 14-9 similar to that 





WELDED RAIL JOINTS 


Fig. 12. ‘Seam Welds. Break in 15-12 similar to that of 15-11. Break in 15-30 similar 
to that of 15-14 shown above 
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Fig. 13 Seam Welds with Base Plate. Break in 16-1 similar to that of 16-3. Break 
a | 


in 21-2 similar to that of 21-1 Break in 25-1 and 25-4 similar to that of 25-3 
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Cast Iron Joints. Break in joint 13-14 
of 13-13 shown above 


similar 








to that 
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Fig. 15. Thermit Joints. Break in 15-27 same as 15-18 
shown above 
































Report of Sub-Committee on Inspection 
of Fractured Joints 


This report is not given in the same detail as those published in 
previous reports. Only such information has been included as is 
not clearly brought out by the photographs of the broken joints or 
by the charts showing progressive failure of each joint. 

Note by S. W.. Miller: In the following report “Detail” is used to denote progressive 
fractures, Mr. Miller states: 

“Fatigue,” “Detail” or “Progressive” fractures are caused by a service fiber stress 
that is too high, so that the steel may be said to be fatigued—‘“Detail” and “Pro- 
gressive” describe the action—the piece is not broken all at once, but a little at a 
time. ‘The appearance of the fracture is characteristic, some being worn smooth by 
rubbing of the parts Sopether. the best being rough, where the section has not been 
large enough to stand t stress and so Was ruptured suddenly. Another evidence is 


the lack of elongation at the break. The common shop terms are “old break” or 
“crystallized” metal : 


Cast Iron Welds 


3-1 No special remarks. 

3-8 No special remarks. 

3-11 No special remarks. 

13-8 Fracture in base of rail santih, Probably detail fracture. 

13-18 Both ends of rail burned away by hot metal. One end 
rail base broke on lip side at root of web from joint to end of cast- 
ing showing detail fracture. 

13-14 Sheared at bottom of base of casting. Casting cold shut 
on outside. Part of base of rail near joint melted away by casting. 

18-2 Detail fracture at hole. 

18-6 No special remarks. 

18-8 No special remarks. 


Butt Welds 


11-13 No special remarks. 

11-15 Two detail fractures, one at top of web and other at cen- 
ter about 34 in. above base. 

11-18 Characteristic fracture. 

11-26 Detail fracture is shown beginning at top of web and go- 
ing diagonally 314 in. Rest of fracture in web and base granular. 

11-29 Detail fracture 4 in. long in web. Fracture in head and 
base granular. 

11-30 Detail fracture 2 in. long in web. 


Bar Welds 


6-3 Detail fracture both plates at head side close to one end of 
chuck. Metal seems to have been hot 2 in. from joint. 

6-7 Detail fracture at bottom on both sides. Metal seems to be 
badly overheated. 

6-9 Detail fracture at bottom of plates. 

— Chuck pulled loose from bar under head and from head 
of rail. 

6-16 Detail fracture top and bottom of plates. 

6-18 Detail fracture from base to top of web. Some evidence 
of detail fracture at outer edge of lip. 


25 
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Seam Welds 

2-2 Detail fractures top and bottom both side plates. 

2-3 Seam welds not damaged. 

2-4 Seam welds not damaged. 

2-14 Detail fracture top and bottom of plate. Seams not dam- 
aged. 

4-4 Detail fracture at bottom of plates. Seam welds not dam- 
aged. 

4-5 Detail fracture at bottom both joint plates. Seam welds 
not damaged. 

4-6 Detail fracture top and bottom both plates. 

5-4 Detail fracture in both plates under lip for entire surface 
under head, top and bottom. Seam welds not damaged. 

5-9 Plates show detail fracture top and bottom. ° 

7-8 Plates broke through joint top and bottom. Detail fracture. 
Seam welds not damaged. 

7-10 Detail fracture in plates top, both sides. Seam welds run 
around ends of plate on base. No defects in seam welds. Base 
welds unusually heavy. 

7-12 Plates broke through joint both sides, with detail frac- 
tures. Seam welds not damaged. 

8-1 Top of both plates show detail fractures. No fracture in 
seam welds. 

_ 8-4 Detail fracture at bottom of plates both sides. Seam welds 
not damaged. 

8-5 Detail fracture in plate top and bottom head side, bottom 
lip side. Top seam showed no fusion for 9 in. to plate. Bottom 
not fused for 3 in. to base. 

14-6 Detail fracture in plates top and bottom. 

14-9 No special remarks. 

14-12 Plate on head side broke loose through weld same end as 
fracture. No distortion of plate. 

15-11 Detail fractures at top and bottom of plates both sides. 
Seam welds not damaged. 

15-12 Detail fracture in plates top and bottom and both sides. 

15-14 Detail fracture bottom lip side plate. 

15-30 No special remarks. 

15-31 Detail fracture in plates. 

15-36 All welds sheared full length. 

16-1 No special remarks. 

16-3 Base plates loose. Not welded to base. Penetration in 
base plate fillet not good. 

16-10 Base plates entirely loose. 

21-1 Base plates broke loose. 

21-2 Base plate broke loose. 

21-3 Base plates broke loose. 

25-1 No special remarks. 

25-3 No special remarks. 

25-4 No special remarks. 
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Apex Joints 

9-1 No special remarks. 

9-4 No special remarks. 

9-6 Poor fusion in many places. 

22-8 All -welds loose. 

22-9 One plate completely loose. 

22-10 Bottom plates loose from base in several places, lip and 
head side. 
Thermit Welds 

12-E Characteristic type of fracture. 

12-2 Shear in center of web shows detail fracture. Rest granu- 
lar. 

12-4 Same as 12-2. 

15-16 Shear in center of web seems to be detail fracture; rest 
granular. 

15-18 Same as 15-16. 

15-27 Same as 15-16. 
Solid Rails 


A Detail fracture under web nucleus at slight lap in base. 

B Detail fracture entirely through base 3 in. along junction of 
web and base. Rest of fracture granular. 

C Detail fracture under web nucleus at slight lap in base. 





Bureau of Standards Progress Report No. 16 


To Members of the Executive Committee on Welded Rail Joints 
on Tensile Tests, Chemical Analyses and Metallographic Exami- 
nations on Solid Bethlehem Rails 


Metallographic examinations, tensile tests and chemical analyses 
have been carried out at the Bureau of Standards on the solid 
Bethlehem rails 11739B and 11789C and strain measurements 
have been made on the bar weld joint 6-18. These specimens had 
previously been tested in the repeated impact machine. 

Tensile test specimens were cut from the center of the head, 
the center of the web and the center of the base of the solid Bethle- 
hem rails. Chemical analysis of the material in the specimens 
was made after the tensile tests had been completed. The results 
of the tensile tests and chemical analyses are given in Table 1. 


TABLE 1 
Results of Tensile Tests and Chemical Analyses from Bethlehem Solid Rail Sections 
FPlonga- 
tion Reduct. Phos- 
Propor- in 2 of Carbon hor 
tional Tensile Inches, Area, Content, ont., 
Rail Specimen Diameter, Limit, Strength, Per Per Per Per 


No. from Inch Lb./In2 Lb./In2 Cent Cent Cent Cent 
11739B Center of head 0.5055 31,000 126,200 


12.0 15.4 0.73 0.029 
11739B Center of web 0.5055 48,000 129,700 13.8 20.0 0.72 .027 
117398 Center of base 5058 55,000 129,200 13.0 17.3 0.75 .027 
11739C Center of head 506 46,500 125,900 13.0 15.9 0.76 028 
11739C Center of web .488 37,500 133,500 14.0 18.7 0.78 .026 
117398C Center of base 505 49,000 128,400 13.5 17.8 0.77 029 
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No differences were found from the results of the tensile tests 
or chemical analyses that would account for the fact that rail 
11739-B withstood 1,313,800 blows in the repeated impact machine 
while only 597,200 blows were required to break rail 11739-C. 

The metallographic examination of these two rail sections is ap- 
pended hereto. 

“The Metallurgical Division states that while no differences were 
found in the two rails by microscopic or macroscopic examination 




















Fig. 16 Deeply Etched Cross Section of Bethlehem 
11739-C Rail 


that in any way account for the difference in number of blows. en- 
dured, this comment should not be interpreted as carrying the idea 
that the slight streakiness and evidence of segregation has no ef- 
fect upon endurance... We feel sure that it has, and that even the 
relatively few imhomogeneities noted in these rails are undesirable, 
could they be avoided. The difference in life may be due to unde- 
tectable differences in these inhomogeneities, but any difference is 
not sufficiently notable to be an acceptable explanation. Study of 
the effect of such inhomogeneities upon endurance of rail steel is 
highly desirable, but for such a purpose carefully machined test 





























l= 
| 
a 













1926] WELDED RAIL JOINTS 29 


bars and more refined methods of endurance testing would be re- 
quired. 

“In view of the very rough and ready nature of the impact test 
it is felt that the discrepancies noted in life are more probably due 
to the test than to the material, and the discrepancy is not large 
as discrepancies in endurance testing go any way. 





Fig. 17. Longitudinal Section through Base of Bethlehem 
11,739-B Rail 

The deeply etched cross-sections of the specimen shown 
above and also specimen 11739-C indicate a uniformly sound 
structure with no undue segregation. No traces of cracks 
or other mechanical flaws were detected in either rail. The 
longitudinal sections through the base showed some streak- 
mess and slight segregation but no more than is to be 
expécted in this type of material. There was no difference 
between the two rails in this respect r 

Longitudinal sections through the head, web, and base of 
the two specimens were polished for microscopic examina- 
tion. A survey of the number of inclusions showed the 
usual number and type of inclusions. As indicated by the 
appearance of the deep etched sections there was no pro- 
nounced segregation of sulphide inclusions in either sample 
There was no noticeable difference between the two samples 
with respect to the number and type of inclusions 

The specimens were then etched with 2 per cent nitric 
acid in alcohol and examined. The structures in both wer: 
entirely similar, showing about. the same grain size and 
rate of cooling They were both of approximately eutectoid 
composition 


“Hence it is felt that analysis for oxygen content would hardly be 
justified.” 

Longitudinal strain readings were taken on bar weld joint 6-18 
which withstood 473,500 blows in the repeated impact machine and 
then broke in the rail outside the bar. These measurements were 
made with a 2-in. Berry gage on both bars between the spot welds 
at mid-height on the bars. Readings were first taken on the bars 
in the condition in which they were after the repeated impact test. 
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Lines of holes 5 in. from the ends of each bar were then drilled 
transversely across the bars and another set of readings was taken. 
The four-gage lines extended from 51% to 71% in. from the ends of 
each bar and are believed to have been located between the end 
welds and the center welds. There was very little change in length 
in the gage lines before and after drilling the series of holes across 
the bars. 

It might be expected that tensile stresses would exist in the bars 
after being welded to the plates and that the cutting would relieve 
these stresses and allow the gage lengths to become shorter. The 
readings, indicated, however, that three of the gage lengths in- 
creased slightly and there was no change in length in the fourth 
line. The results of these tests are given in Table 2. Stress is 





Fig. 18. Top of Head 11739-C Rail 
The above micrograph shows the extent of the decarburized 
layer at the outer surface of the top of the head. The decar- 
‘burization was about the same in both rails (11739-B and 
11739-C). 


computed from the strain on the assumption that the modulus of 
elasticity of the material in the bars was 29,900,000 lb./in.* ‘ 


TABLE 2 
STRAINS AND STRESSES IN THE BARS OF JOINT 6-18 


Gage Line on Strain, Tensile Stress, 
Bar on Bar Opposite In./In. Lb./In.? 
Head side Non-impact rail 0.000,000 0 
Head side Impact rail .000,094 2,730 
Lip side Non-impact rail 000,104 3,020 
Lip side Impact rail .000,217 6,290 


Metallographic Examination of Two Rail Specimens Tested in Re- 
peated Impact Test 


This report covers the metallographic examination of the 
11739-B and 11739-C Bethlehem rails. The B rail had shown a 
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considerably longer endurance. than the C rail. The examination 
was made to detect any mechanical or structural defects that 
might be present in the C rail, or any structural difference what- 
ever between the two rails. The results of tension tests and of 
chemical analysis will be given in a subsequent report. 





Fig. 19. Middle of Base, 11,739-B Rail 


A cross-section of each rail about 14 in. from the fracture and 
a longitudinal section of each rail through the base, were deeply 
etched with hot concentrated hydrochloric acid. The following 
photographs approximately natural size, show the appearance of 
the etched sections. (Editor’s Note: Because of their similarity 
only typical photographs of each examination are shown.) 

In view of the very close similarity in the microstructure at cor- 
responding points of the two rails, “gas analyses” of the two speci- 
mens were considered unnecessary and none was made. Summary: 

The metallographic examination revealed no mechanical or 
structural defects in the C rail, nor any significant differences, 
either in macro- or microstructure, between the B and C Rails. The 
examination made indicates clearly that the low endurance of the 
C rail is not to be attributed to any special] structural weakness 
such as could be determined in an examination of this kind, but 
rather that the low endurance is to be counted as one of the 


“erratic” results which are expected to occur in the type of test 
used. 


Editor’s Note: In the report of the Sub-Committee on Inspec- 
tion of Fractured Joints published elsewhere in this report, there 
appears in connection with the “C”’ rail the statement “detail frac- 
ture under web nucleus at slight lap in base.” 
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Discussions on Impact Testing 


Memorandum: by Dr. A. H. Stang, Bureau of Standards, Wash- 
ington, D. C. 


1. We have recently completed some interesting calculations on 
the effect of span-length upon stresses in 122-491 Trilby 7-in. rail 
under impact. These calculations are based upon the theory of 
“Inertia in Transverse Impact” as developed by Merriman in his 
‘Mechanics of Materials” (Eleventh Edition, p. 334, et seq.). The 
weight of tup, height of fall and span lengths chosen for compari- 
son are those in use by your committee at the Bureau of Stand- 
ards, and by the Una Welding and Bonding Company, Cleveland, 
Ohio. 

2. It is first assumed that the rails act as simple beams without 
end restraint and that all the energy of impact is used to stress 
the material in the rail between the supports. The calculations 
are as follows: 





Formula and Rail Joint U.W.& 
Quantity Notation | Committee B. Co. 
Weight of rail, lb./in. w= 122+ 36 - 3.39 3.39 
Modulus of elasticity, lb./in.* E 30,000,000 30,000,000 
Moment of inertia of rail, in.* I a 77.66 77.66 
Section modulus of rail, in.” I/e 20.06 20.06 
Weight of tup, Ib. P 400 250 
Span, in. l 22 60 
Weight of beam, Ib. W = wil 74.5 203.4 
Height of drop, in. h 6 10 
Deflection under static load, in. i= eel 0.000038 0.000483 
Stress due to static load, Ib./in S = re 110 187 
17W 
i+ 35P 
Inertia coefficient 0.875 0,613 
i + or) | 
Stress due to impact, Ib./in.’ T=S+S(1+2nh/f)'/* 57,900 29,900 


3. If the rails are considered as beams with fixed ends, the cal- 
culated stresses due to impact are in both cases increased by about 
28 per cent. 

4. It is probable that the entire energy of impact is not used to 
stress the rail material in the tests at the Bureau of Standards, 
but that some of it is spent in accelerating the anvil and supports. 
This would have a similar effect to that of increasing the weight of 
the beam, W, and would therefore cause a decrease in the value of 
the inertia coefficient, n, and in the stress due to impact, T. 

5: These theoretical calculations are called to your attention to 
show that increasing the span in transverse impact tests does not 
increase the impact stresses. The inereased span leads to a larger 
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deflection under static load and the formula for stress due to im- 
pact, T, shows that f occurs in the denominator of one of the terms, 
the deflection increases as the cube of the span while the static 
stress increases only as the span, and, therefore, the impact stress 
will ordinarily decrease with increasing span. 

6. We are bringing these computations to your attention as we 
believe that you are interested in comparison of the tests which 
your committee is making with impact tests made in other labora- 
tories. 





Discussion of Dr. Stang’s Memorandum by R. B. Fehr, Develop- 
ment Engineer, Una Welding and Bonding Company. 


1. The interesting communication from the Bureau of Standards 
on the subject of Impact Tests under date of Nov. 25 has been 
carefully studied and compared with similar calculations, based 
also on Merriman’s treatment of the subject, which were made 
when we first started our repeated impact tests. 

2. In studying the problem of transverse impact the writer has 
fouhd it convenient and instructive to use an approximation of 
Merriman’s equation. Using the same notation as in the Bureau 
of Standards’ communication of Nov. 25, we have the following: 

Let T — Stress due to transverse impact, |b./sq. in. 


2nh % 
Then: T — S+S (1 + ——-) (Merriman) 
f 


3. Neglecting the first term, which is small compared with T, 
and neglecting the first term in parenthesis, which is also very 
small, and substituting for S and f, reducing and simplifying, we 
obtain the following expression for central transverse impact on 
simple beams: 


Pnh ’ 
T =: eo: “413, 420 ¢ ee E — 30,000,000, 
(Approx.) ie as for steel.) 








Where P — Weight of tup, lbs. 
n = Inertia coefficient. 
I — Moment of inertia of the beam; in.‘ 
h — Height of drop, ih. ~ 
l= Length of span, in. 


c = Distance between the neutral axis and remotest fibre 
in tension, in. 


A, By using the above approximate formula the values of 57,700 
and 29,800 were obtained, instead of 57,900 and 29,900 respective- 
ly, as computed by Merriman’s formula. The above approximate 
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formula has the advantage of showing at a glance what factors 
affect the stress due to impact. For example, the stress due to im- 
pact increases as the square root of the energy per blow, and in- 
versely as the square root of the moment of inertia and the length 
of span, contrary to what is generally supposed. The above for- 
mula further indicates that the stress due to impact varies directly 
as distance c. In the case of fish plate joints it will thus be ob- 
served that the use of heavier fish plates will increase the moment 
of inertia (1) without changing appreciably the value of c, and 
should, therefore, decrease the stress T, other conditions being 
constant. 

5. Another interesting point brought out by the above ee 
is that the calculated stress due to impact is practically indepen- 
dent of the relative load and height of drop as long as the product 
of these two factors is the same. It is true that the inertia co- 
efficient is affected somewhat by the weight of the tup, but as this 
inertia coefficient varies from 0.6 in the extreme case of a 250-lb. 
tup to a value of nearly 1.0 in the case of an actual wheel load, and 
as the stress T varies only as the square root of the inertia coeffi- 
cient, it is seen that this stress under practical conditions is prac- 
tically constant when the product Ph is constant, other conditions 
being the same. 

6. Of course, it is understood that the above formulas apply 
only for values of T below the elastic limit of the material. When 
the calculated stress exceeds the elastic limit of the material it is 
not to be expected that the actual stress will be even approximate- 
ly equal to that of the calculated stress, but it is probably a safe 
assumption that the actual stress will likewise be above the elastic 
limit if the calculated value is above. 

7. The writer has made a number of calculations of different 
combinations of factors. If anyone who is following these tests 
cares -to go into this matter further, these figures will be gladly 
submitted. 

8. This recent communication from the Bureau of Standards 
has called our attention to 4 point that is perhaps misunderstood 
by some who have been following the tests being made by the 
Welded Rail Joint Committee. We refer to the fact.that some 
engineers apparently have not been clearly informed regarding our 
reasons for using a 60-in. span support in some of our recent tests, 
instead of the direct anvil support which had been used in all our 
previous tests, and also instead of the 22-in. span support which 
has been used by the Bureau of Standards. On page 129 of “Prog- 
ress Report Number Three” of the Committee on Welded Rail 
Joints we made the following statement: “In order to determine 
the effects of pre-heating, post-heating, staggered plates, staggered 
seams, etc., as regards stresses in the rails, we have devised a 
means for holding joints 68 in. long on supports having a span of 
60 in. It is recommended that further test joints be made of such 
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length (68 in.) that they can be tested on this wide span. The 
test will be a very severe one, but it will bring out in an accelerated 
degree the relative merits of pre-heating, post-heating, etc., as re- 
gards residual! stresses in the rails.” 

9. In paragraph 3, item b, of our reéommiendations for the Bos- 
ton Elevated test joint as recorded in our report dated July 17 (a 
copy of which, I understand, has been placed in your hands) the 
following statement occurs: “The total length of the joint should 
be 68 in. so that it can be tested in our new holding device, which 
is designed for the purpose of determining the effects of pre-heat- 
ing, post-heating, staggered plates, staggered seams, etc.” You 
will thus understand that our object in using a 60-in. span support 
instead of the 22-in. support as used by the Bureau of Standards, 


._ was to note the effects, if any, produced in the rails at the ends 


of the fish plates. Obviously a 22-in. support is not wide enough 
to cause any marked stresses due to impact in the rails at the ends 
of the fish plates. 

10. The data which, it is hoped, will soon be obtained by means 
of the telemeter should enable engineers to make a better inter- 
pretation of the repeated impact test data. In the writer’s opinion 
it is unfortunate that the conditions under which the repeated im- 
pact tests of the committee have been made were rather arbitrarily 
assumed. This statement is made with the definite knowledge of 
the fact that, while the energy of blow adopted in the committee 
test was based on the results of Mr. Mcllraith’s experiments in 
Philadelphia, the conditions of the rail support were not what Mr. 
Mcllraith had in mind when he made his experiments for determin- 
ing the energy of blow. The result is that, as pointed out by the 
writer at the meeting of the Committee on Welded Rail Joints held 
at Washington on Feb. 16, the severity of the repeated impact test 
was too great to give results that would be of any practical value. 
It is, therefore, of the highest importance that definite data be 
secured by means of the telemeter, so that the conditions of test 
(energy of blow, method of support, etc.) may be adjusted in such 
a way that the results will have practical value. 

11. It seems to the writer that if, as has been frequently stated. 
“The primary object of. the,eommittee is to improve each type of 
welded rail joint rather than to make comparative tests on the 
relative merits of the different types of joints,” it is absolutely 
essential that the committee determine as soon as possible what 
loads and stresses a given type of rail joint must meet in service, 
and then to determine as far as possible by carefully conducted 
tests under controlled conditions whether the given type of rail 
joint will meet the expected service conditions. Certainly no in- 
telligent program for “improving each type of welded rail joint” 
can be followed unless some definite information is obtained as to 
the direction in which the improvement should take place. For 
example, if one is to be guided by the results of the recent repeated 
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impact tests made by the committee, he would try to improve the 
fatigue life of the fish plates in the case of some welded joints, and 
undoubtedly a considerable improvement could be effected along 
this line, at least as judged by the present method of testing. The 
danger, however, is that the present method of testing does not 
involve conditions sufficiently close to those obtained in practice 
to justify any conclusions that may be drawn from such tests. From 
a standpoint of engineering economics, it is important to know 
whether a given type of joint will fully meet all the conditions 
imposed upon it, and it is not so important to know whether it ex- 
cels other types in a particular kind of test. 

12. Now that a large amount of data has been obtained by the 
sub-committee on various types of joints and the advantages and 
disadvantages of the various methods of testing these joints, it | 
should be possible to place the welded rail joint problem.on.a ra- 
tional basis. In order to do this it is necessary that the following 
information be obtained: - 

A—Maximum stresses that occur in track under average operat- 

ing conditions. : 

B—S-N diagrams (Unit stresses plotted against number of repe- 

titions) of typical rail joints. 

13. The following figure illustrates how the above information 
should be interpreted. The ordinates represent the unit stresses, 


S (unit stress) 


oO m 
! 








N (no.of repetitions) 


Fig. 20. S-N Diagram 


which, of course, must be obtained by means of a telemeter for 
the various energies of blow that will be used in subsequent re- 
peated impact tests. The abscissas represent the number of repe- 
titions of the stress up to the point of failure. Curve A-B may 
thus represent the S-N diagram for a given type of joint. » If the 
tests are carried far enough so that the asymtote EL of the curve 
AB is parallel to the horizontal axis, we can arrive at some fairly 
definite idea of the “endurance limit” of this particular type of 
rail joint. This “endurance limit” is thus represented by the unit 
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stress of the order of magnitude OE and represents that stress 
which can be repeated an indefinite number of times without caus- 
ing fatigue failure. 

14. Now, if the telemeter data that will have been obtained under 
average operating conditions indicate that in a given type of joint 
the maximum stresses are below the “endurance limit” as obtained 
from the S-N diagram shown above, we can be reasonably certain 
that that type of joint will have adequate fatigue life in service. 
In determining the maximum stresses that occur under average 
operating conditions, we must be sure to keep in mind the fact 
that to the stresses obtained by the telemeter must be added the 
stresses (as obtained by strain gage readings) due to the tempera- 
ture changes. There may be some question as to whether we 
should obtain the maximum stresses that can occur under the . 
worst conditions in service or whether we should, as suggested 
above, obtain merely the maximum stress under average operating 
conditions. In view of the fact that there is no danger involved 
in cases of welded rail joint failures (since these joints are in 
paved streets) it would seem that the better over-all economy in 
installation and maintenance can be obtained by aiming at the 
maximum stress under average operating conditions, rather than 
the maximum stress under unusual conditions. 

15. Accordingly, we would suggest the following program to 
start with for the seam welded type of joint. Twelve rail joints (54 
in. long) should be prepared under exactly the same conditions 
(preferably involving the latest improvements). Six of. these 
joints should be set aside for repeated impact tests, using the 
leather pad support, while the other six should be set aside for 
smilar tests on the span support or modifications of the proposed 
leather pad support, ete. . The following tests should be run, regu- 


lar readings and complete data being secured as to the method of 
failure: 


Joint No. 1—200 ft.-lb. per blow. 
Joint No. 2— 50 ft.-Ib. per blow. 
Joint No. 3—100 ft.-lb. per blow. 


Joints No. 4, 5 and 6—will then be tested under such condi- 
’ tions as may be dictated by a study of the above results. 


16. It is understood, of course, that all of these repeated impact 
tests will be accompanied by sufficient telemeter data to enable us 
to arrive at a definite conclusion regarding the conditions of test- 
ing which will give stresses comparable to those that may be ex- 
pected under average operating conditions. After the above pre- 
liminary work has been done we may find it possible to increase 
the severity of the test in order to save time in testing—but we 
must first make sure that an increased severity of test will give re- 
sults showing the same order of merit that would be obtained under 
service conditions. : 
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Welding High Carbon Tool Steel 
and High Speed Steel with 
the Oxyacetylene Torch* 


GEoRGE L. WALKERT 


The welding of high carbon tool steels and high-speed steels 
has an extensive field for development and one that has already 
met with considerable success. There yet remains a need for 
further study and development in methods and materials before 
these steels are as successfully and as extensively welded as are 
the lower carbon steels. 

It is quite difficult to give a hard and fast rule for welding high- 
speed steels that will meet every demand. The piece that is. to be 
welded, its design and purpose for which it is to be used as well 
as the chemical characteristics of the metal within the zone of 
welding, have an important influence on welding procedure. The 
experience of the welder also must be considered. 

There are, however, some rules to be observed in welding these 
steels that are almost fundamental and which must be followed 
if any degree of success is to be realized. 

High carbon tool steels are those steels containing from about 
0.60 per cent carbon to 1.50 per cent carbon, and it is by reason 
of this high carbon content that they can be hardened and tem- 
pered and thereby serve in the cutting of metals. 

High carbon tool steels are used principally in making tools of 
various kinds, such as milling cutters; drills, reamers, files, lathe 
tools, saws, hammers, wrenches, and for many other purposes 
where a tool possessing hardness and resistance to wear or abra- 
sion is required. 

High-speed steels are those steels of comparatively low carbon 
content which depend for their hardness on the use of tungsten 
and chromium. They also contain other metals, such as vanadium, 
cobalt, manganese and molybdenum. 

High-speed steels are used in making all kinds of tools, espe- 
cialiy lathe and shaper tools, milling cutters, drills, reamers, gas 
engine valves, and for all purposes where great efficiency, high- 
speed cutting and heat-resisting qualities are required. 

The use of high-speed steel has had a great influence on machine 
shop practice in that tools made from this steel are able to main- 
tain a cutting edge when heated to a temperature that would ruin 
the best of carbon tool steels. This ability to maintain hardness 
when heated to a high temperature has resilted in an enormous 
increase in the speed of cutting. High-speed steels vary consid- 
erably in their composition. Analysis of many steels show the 
following range: 





“*Paper presented before the New York Section, A.W.S., May, 1926. 
tAssociate research engineer, Air Reduction Sales Company. . 
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Carbon. .\..+.... 0.55— 0.85 per cent. 
Tungsten ...... 12.00—20.00 per cent. 
Chromium. ...... 1.00— 8.00 per cent. 
Vanadium ..... 0.50— 2.50 per cent. 


Cobalt, varying amounts. 
Molybdenum, varying amounts. 


Often, other metals are alloyed with high-speed steels. Some 
special steels may have a greater or less amount of the constit- 
uents in their compositions. 

The part played by tungsten in high-speed steels is to raise the 
temperature at which hardening is effected and also to raise the 
temper temperature. A straight carbon tool steel will begin to 
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Fig. 1. (Upper two sketches)——Welding high speed steel bits 
to medium carbon steel shanks for reamers and other tools 
Fig. 2. (Lower sketch)—Welding high speed or carbon tool 


steel to medium carbon or other steel 


soften at 400 to 500 deg.-Fahr., and at 1100 deg. Fahr. it will be an- 
nealed and not fit for a cutting tool. The addition of tungsten, how- 
ever, not only permits retention of the hardness incurred by rapid 
cooling, but also under proper conditions considerably increases 
the hardness when the steel is reheated to a temperature as high as 
1100 deg. Fahr. This means that it is possible to use a speed of 
cutting such that the cutting edge of the tool will reach a dull red 
color. The addition of chromium to the steel containing tungsten 
not only greatly increases the hardness of the steel but also pro- 
duces a lowering of the temperature at which secondary hardness 
takes place on tempering. 

In the carbon tool steel the amount of carbon in the steel is 
dependent upon the purpose for which the steel is used. 

From 0.60 to 0.85 per cent carbon is used in steel for hammers, 
rivet sets, blacksmith tools, forge dies and all tools where a great 
toughness combined with the proper hardness is required. 
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From 0.85 to.0.95 per cent carbon is used in steel for pneumatic 
chisels, punches, shear blades and so forth. From 0.95 to 1.15 
per cent carbon is used in steel for milling cutters, mandrels and 
general machine shop tools; in fact, all tools requiring a keen cut- 
ting edge combined with hardness and toughness. From 1.15 to 
1.25 per cent carbon is used in steel for lathe and shaper tools, 
drills, taps, reamers and all tools requiring a keen cutting edge 
combined with great hardness. Steel containing above 1.25 per 
cent carbon is used where great hardness is the main requisite. 
High-carbon tool steel may also have other metals alloyed with 
it, such as vanadium. 
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Fig. 3. (Upper two sketches)—Method of welding high speed 
bits to soft steel shanks for lathe and shaper tools 
Fig. 4. (Lower, sketch)—-A method of brazing high speed steel 


bits to medium carbon steel shanks for lathe tools 


In the welding of tool steel the carbon content is an important 
factor to consider. A steel with a carbon content of from 0.60 
to 0.85 per cent may be welded fairly easily by a welder who ex- 
ercises ordinary care and is at all familiar with steel welding. With 
a carbon content of from 0.85 to 1.00 per cent the welding is more 
difficult, and from 1.00 to 1.50 per cent great care is required in 
making a weld, and a degree of care that can only be attained by 
experience in welding steels with such high carbon content. 

All metal cutting tools are subjected to a number of stresses, 
all of which are important factors in the proper selection of the 
steel for the tool and also because of their effect on the welds. 
Drill, reamers and taps are subjected to torsion stresses and also 
to tension stresses. Lathe and shaper tools are subjected to trans- 
verse stresses. Milling cutters have to endure nearly every type 
of stress. The cutting edge of all metal cutting tools especially 
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must not only have good wearing qualities but because of its ex- 
treme fineness and its functioning in the cutting of metals must 
endure practically every stress. It is because of this fact, together 
with the welding qualities of the metal, that the welding of carbon 
tool steels and high-speed steels becomes.a problem that has been 
harder for many welders to solve than the welding of mild earbon 
steel. 

Both high carbon tool steels and high-speed steels have been 


























Fig. 5. (Upper sketch)—Building up teeth on milling cutter 
Fly. 6. (Lower sketch)—Building up teeth on end of reamer 
and welding broken shanks 


and are now being welded successfully. In reclamation and gen- 
eral repair work. much has been accomplished in such work as 
building up the faces of hammers worn and chipped in_ use. 
Wrenches with broken or worn jaws are being reclaimed. Mill- 
ing cutters and reamers with broken teeth are repaired. See Figs. 
5.and 6, Form tools are being reclaimed by building up the worn 
part with high-speed and tool steel and regrinding to shape. 

Lathe tools for use in heavy cutting are being made by welding 
a high-speed steel bit. to a medium carbon shank, as in Fig. 3. 
Reamers are also made in this manner. See Fig. 1. Milling cut- 
ters and other steel cutting tools have been made by building up 
the cutting edge on a law chrome or medium carbon steel center. 
Gasoline engine valves are made by welding low chrome steel 
stems to high-speed steel heads, as shown in Fig. 11. 

Another use for both high carbon tool steel and high-speed steel 
is for building up parts of machinery, and so forth, which require 
a hard, erosion-resisting surface. 

In the welding of high-speed steels I wish also to include stel- 
lite, an alloy of cobalt, iron, chromium and tungsten which is used 
for similar purposes as are the high-speed steels. 

One of the main requisites in welding high-carbon and high- 
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speed steels are the torch and tips. They should be of a construc- 
tion that will assure a good mixing of the gases before burning 
and a low gas ratio. Torches of this type are available. 

The flame adjustment is also important. It should be a reducing 
flame for high-speed steels, stellite and the higher carbon steels. 
With the carbon steels this flame adjustment somewhat depends 
upon the carbon content. The lower carbon tool steels may be 
welded with a neutral flame, taking care that it is non-oxidizing. 
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Fig. 7 (Lower sketch)—Metal and oxide extruded through vee 


at A should be removed before welding the opposite vee 


Fig. 8. (Upper sketch)—Building up —s edge of lathe tool 
with high speed steel 


The higher carbon steels, however, require an excess of acetylene 
in the welding flame. It is difficult to describe the exact flame char- 
acteristic. Experience only can tell the welder the flame desired. 
It will vary slightly with the type of steel being welded. 

The welding rod is also important. In the high carbon steels 
it should be of high-grade material, and not lower in carbon con- 
tent than the steel to be welded. If the welding metal is to be- 
come part of the cutting edge it is preferable that the steel con- 
tain a slightly higher carbon content. This, however, is less im- 
portant than that it be at least of as high a carbon content. Any 
great departure in the carbon content from that in the steel to 
be welded will make the welded metal either too soft to take the 
proper temper in the heat treatment, or too brittle to withstand 
the stress to which it will be subjected in use. There are many 
welds that can be made in tool steel where a much lower carbon 
steel can be used. This must be determined by the functioning 
of the tool itself as these welds are at a point remote from the 
cutting edge. 

In preparation of the part to be welded a rather wide bevel on 
tool steel is preferable. This will make unnecessary the fusing 
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down of the sides in making the weld. All parts to be welded 
should be carefully cleaned of dirt and rust. , 

~The welding of high-speed steels while in general is not dis- 
similar’ to welding high carbon tool steel, requiring the same 
method of preparation and a welding rod that will flow freely and 
not cause blowholes. Heavy oxides from the chromium and tung- 
sten usually form on the surface of high-speed steels in the melt- 
ing operation, and blowholes become difficult to eliminate. It will 
be found advantageous to use, wherever possible—and it is usu- 
ally possible—a high-speed steel filler rod containing vanadium 
and cobalt. These steels flow freely and very cleanly. I do not 
mean to infer that this steel is a better high-speed steel than any 
other as undoubtedly each type of steel has its important field. 
I refer to its weldability only and value as a filler rod. 

The tip for welding all tool steels should be from one to two 
or even more sizes smaller than should be used for the average 
steel of the same dimensions. This, however, is controlled some- 
what by the nature of the weld and the skill of the operator. But 
in general this rule holds good. 

A flux is of great aid in welding tool steels; in fact, it is almost 
necessary in order to make good sound welds. A good cast iron 
flux will give good results on carbon tool steels. There are fluxes 
on the market that have been developed for tool steels. 

One of the main precautions to be observeed in welding all of 
the tool steels is to take care to not overheat the welded metal. Do 
not use any more heat than is necessary. Another precaution is 
not to rework the welded metal unnecessarily. Deposit the filler 
rod in thin layers when the base is ready to make a weld. Add 
the metal just fast enough to prevent it from flowing over where 
the base is not in a welding condition and then let it remain there 
and add more filler rod. Continue in this manner until the weld is 
completed. It is the frequent reworking of the weld metal that 
causes the most of the defective welds. It causes blowholes, and 
creates an excessive film of oxide that collects on the surface. The 
success or failure of the weld depends upon properly adding the 
filler rod. 

When ‘the welded joint is of the double vee type there will be 
some metal extended through the bottom of the vee when the first 
half of the weld is completed, Fig. 7. This extended metal is com- 
posed, to a great part, of oxides. It is better to remove this ex- 
tended metal before starting the second half of the weld either 
by flowing it out of the vee with the torch or by any other means 
that will remove the oxide and prevent an excessive accumulation 
of it in the weld. 

The high-speed steel should not .be melted down in making a 
weld, but rather the filler rod should be added to the surface, Fig. 
2; taking care, of course, that the surface is in the proper state 
of fusion to take a weld. For this reason a wide bevel is of great 
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advantage. The bevel should not be less than 45 degrees, and the 
combined vee not less than 90 degrees. 

Where a carbon tool steel or high-speed tool steel bit is welded 
to a medium carbon steel shank or base and it is not desirable or 
practicable to bevel the bit, it. is best to prepare the bit first by 
building up over the surface a conical or beveled section with the 
filler. rod, Figs. 1 and 3. The filler rod should be of nickel or va- 
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nadium steel in a weld of this type. However, other steels may 
be used as the filler. The bit is then placed in position on the 
shank or base and the same filler rod used to make the weld. 

I have seen many failures in making these welds when the bit 
was not prepared in this manner, but have always met with suc- 
cess when the bit has been prepared as I have just described. This 
type of weld is used on special reamers, heavy lathe and shaper 
tools and so forth. 

Lathe tools of the forged carbon tool steel type have been modi- 
fied by building up the cutting ends with high-speed steel along 
the lines shown in Fig. 8. Milling cutters, Fig. 5, have not only 
been repaired by building up broken teeth but new cutters have 
been made by using a low chrome steel center and building up the 
teeth with the oxy-acetylene flame. As an aid in this work a form 
or mold was made of graphite, approximating the shape of the 
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teeth. The cutter base was mounted on a shaft or arbor so that 
it could be turned readily. The form was held in place and the 
weld made by carefully fusing the base and then filling up the 
form. These cutters were made in very short time and were high- 
ly successful. The filler rod was a cobalt high-speed steel. No 
heat treatment was required after welding. The cutter was 
ground into shape and put in service. In a test for comparison 
with a similar cutter made of high-speed steel by the casting proc- 
ess and a forged high-speed steel cutter the welded cutter gave 
approximately 60 per cent greater efficiency than the forged cut- 
ter, and about 30 per cent more than the one made by casting. 
The cutters used in the tests were 6 inches diameter by 1 inch 
face. The cut was 1 inch deep and was run at the highest speed 
possible. Identical results were obtained by the lathe tools built 
up as described. 

Carbon tool steels after welding must be heat treated by hard- 
ening and tempering. A tool after welding requires to be nor- 
malized or annealed by cooling slowly before it is retempered. 
This may be done by heating with the welding flame and then 
covering the tool with dry ashes, lime or other heat-insulating ma- 
terial. 

Hammering of the weld after completion must be done with 
caution. It is beneficial to a weld in the carbon tool steels where 
the parts welded together and the filler rod is of the same compo- 
sition, but where any part including the deposited metal, is of 
different types of steel or even of the same type, but of consid- 
erable difference in carbon content, hammering should not be 
attempted. Hammering of a weld where carbon tool steel is welded 
to low or medium carbon steel or to high-speed steel or where high- 
speed steel is welded to any other type of steel will cause the 
joint to break apart due to the difference in malleability of the 
metals. Many failures in welding these steels can be attributed to 
hammering the weld. 

It has been my good fortune to be able to devote several months 
to welding tool steels. Much of this work was in development 
of new tools to which the oxy-acetylene process appeared to be 
applicable and much of which was in reclaiming defective tools. 
Some of the work was unsuccessful but much of it was highly suc- 
cessful. The failures were mainly due to commercial impracti- 
cability rather than to failure or lack of success of the welding 
itself. It is often quite difficult, in fact, impossible usually, to 
reclaim a tool or piece of machinery by welding when the weld is 
in a place that has been finished to an exact dimension and it is 
not allowable to regrind the tool below that dimension. 

In general, I should say that success in welding high-speed or 
carbon tool steel depends upon the proper preparation of the steel 
for welding, the use of the proper filler rod, the proper flame 


characteristics, the size of welding tip and care in making the 
weld, 
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Failure is the result not only of not taking the proper precau- 
tion in preparing the work, selection of the proper filler rod and 
care in welding but to lack of experience and the inherent diffi- 
culty of welding many of the high-speed and high carbon steels. 





CURRENT WELDING LITERATURE 
Aluminum Allo yee Welding. A. Eyles, Machinery (London) (March 


25, ater Lda Vol. 27. ate Ep. S50 

‘Alumin — ti Welding of. E. T. Painton, Mech. Wid. (Apri! 
9, bam Vol. ae p- 

ay Lal Vessels Safe? E. E. Thum, Power (June 8, 1925), 

Vol "63, pp. mag i Production control, correct design, fundamental prin- 
ciples, material for welding rod, how to test the welder’s ability, adequate 
shop tools, supervision and inspection. 

Arc. Welding. W. R. Hume. Brit. Pat. 245911. Ill. Off. Jnl. (March 10, 


we >)» BP 406-7. 
el . Soc. dieiiditain de Constructions Mechanigques. Brit. Pat. 
oagris.. Ill. Off. Jnl. (March 10, 1926), p. 354. 
Arc a British Thomson-Houston Co. Brit. Pat. 246795. Il. Off. 
1926), PP. 730-1. 
Are Welding. British Thomson-Houston Co. Brit. Pat. 245090. Til. Off. 
Jn}. (Feb. 17, 1926), pp. 99-100. 
Are Welding Apparatus Control Service. W. R. Hume. N. Z. Pat. 55600 
Pat. Off. Jnl. (Feb, 11, 1926), Vol. 15, pp. 70-1. 
, Arc Welding Costs. K. R. Hare. Buildings (March 24, 1926), Vol. 65, pp. 
21-2. 
Arc Welding, eerie E. Schroder. Brit. Pat, 2466565. Ill. Off. Jn) 
(March 24, 1926), p 
Arc Welding, Hprereds for. E. A. E. Tornblom. U. S. Pat. 1577506. Off. 
Gaz. (March 23. 1926), Vol. 344, p. 902. 
Are Welding in Hyd n and Other Gases. P. Alexander. General Electric 
Review (March, 1926), Vol. 29, pp. 169-74. Chem. and Met. Engng. (April, 
1926), Vol. 33, pp. 216-17. 
Are Reiting * Systems. Harms & Co. Brit. Pat. 244703. Ill. Off. Jnl. (Feb 


11, -_ 
Pine as as a Manufacturing Process. The Welding Journal (London), 
Fe 1926, Vol. 23, pp. 16, 17. 

Are Welding in Plant Maintenance Work. F. A. Hagedorn. Indust. Engr 
(June, aoa A Vol, 84, 2 PP. 2 263-66, 271. Procedure followed, savings in time and 
money that have resulted from the use of this process in ‘repair and new con 
struction work. 

Are Welding, Metallic—VI. P. L. Roberts. Mech. Wid. (March 26, 1926). 
Vol. 79, pp. 242-3. The application to rs, steel, cast iron. 

A mously and Electrically Welde Boilers and Containers. E. Hohn 
Mechanical Engineering (June, 1926), Vol. 48, pp. 603-9. Tensile strength of 
autogenously and electrically welded seams an stra joints, manufactur- 
ing of sage ye rnp and electrically welded boilers and other pressure vessels. 
Ss boilers and other pressure vessels on which welding has been 
employed. 

Cu tting Cast Iron with the Blowpipe, The. Welding Journal (Feb., 1926), 
Vol. 23, pp. 41-43. ' ' 

Design of Oxwelded Equipment. E. E. Thum. Acetylene Journal (June, 
1926), Vol. 27, pp. 585-590. Savings in drawing room expense, pipe systems, 
pressure vessels. 

Effect of Surface on Steel Electrodes. J. B. Green. Welding Engineer 
(June, 1926), Vol. 11, pp. 38-40. Surface materials on gas filler rods, surfac~ 
materials on electrodes, experiment with three surface on one electrode, sur- 
‘face materials on bare electrodes, standardized surface, benefits of standard- 
ized seer gy significance of arc stability, significance of various surfaces. 
conclusions 


1926), p 





Electric wane D. F, Pancoast, Brit. Pat. 244476. Ill. Off. Jnl. (Feb. 10, 


































SEO RE agers ee 









eg gap Te 8 


PUR + 





1926] CURRENT WELDING LITERATURE , 49 


Electric. Welding.and Like Operations. G. B. Bilis, Brit. Pat. 244866. Ill. 
off. Jnl. (Feb. 17, 1926), pp. 27-8. ! 

Electric Welding, Limiting Voltage of Welding Systems. International 
General Electric Company. brit. Pat. 246855. Ill. Off. Jnl. (Mareh 31, 1926), 


. Tbh. , 
¥ Electric Welded Construction. Elect. Rey. (April 23, 1926), Vol. 98, pp. 
678-9. 

Electric Welding in the Design and Fabrication of Plant Structures. J. N. 
Reeson. So. Afr. Hngng. (May, 1926), Vol. 7, pp. 107-8. 

Heat Applications and Material Handling. kiectrical World (June 19, 1926), 
Vol. 87, p. 1351. 

Hydrogén Arc Welding, Atomic, R. A. Weinman and |. Langmuir. Gen. 
Elect, Rev. (March, 1926), Vol. 29, pp. 160-8. Jnl. American Welding Society 
(March, 1926), Vol. 5, pp. 32-46. Weid. Engr, (April, 1926), Vol. 11, pp. 131-2. 
Ry. Mech. Engr. (April, 1926), pp. 249-50. Forg. Stamp. Heat Treat. (April, 
1926), Vol, 12, pp. 136-9. , 

Importance of Correct Welding Rods, Railway Journal (June, 1926), Vol. 


32, p. 39. 

Light Welding Torch Is Offered,. Mining and Metallurgy (June, 1926), 
Vol. 7, p. 276. 

Line Welding Machine. W. H. Tobey. U. S. Pat. 1576160. Off. Gaz, (March 
9, 1926), Vol. 344, p. 461. ~»4 

New Method of Striking and Maimtenance of an Electric Arc at Low Ten- 
sion.’ eee Bull. Soc. Francaise Electriciens- (February, 1926), Vol. 
6, pp. 178-78. 

Oxy-Acetylene Tips. (June, 1926), Vol. 4. Modern Hand-Worked Iron, p. 
208; Heating a Large Oxwelded Kiln, A 197; Steam and Water Piping for 
Residences, p. 200; Imagination and a Welding Blowpipe, p. 204; Cheaper to 
Fix It Than to Write, p. 214; Selection and Care of Hose, p. 203; Work to the 
a. Machine to the Work, p. 212; Oxwelding Aids Sugar Refinery, 
p. 215, 

Oxy-Acetylene Welding and Cutting. F. X. Mario. Sheet Metal Worker 
(April 9, 1926), Vol. 17, pp. 156-8. eutral or welding flame, carbonizing or 
reducing flame, use of the @ flame, manipulation of the blowpipe, 
filler rod, when to add the welding rod. 

Oxy-Acetylene Welding of Monel Metal, Castings, Procedure Control. The 
Welding Journal (January, 1926), Vol. 23,) pp. 8-10. Check on the welders, 
selection and inspection of, material, design and layout of welds, welding tech- 
nique, preparation of Sete | for welding, inspection and testing. 

Oxy-Acetylene Welding of Sheet Aluminum. J. W. Meadowcroft. Acetylene 
Journal (June, 1926), Vol. 27, pp. 591 

Oxy-Acetylene Welding in Rural Districts. The Welding Journal (London) 
(February, 1926), Vol. 23, P; 50. 

Pipes, by Electrically Welding, Producing. J. Harmatta. U. S. Pat. 1578286. 
Off..Gaz. (March 30, 1926), Vol. 344, p. 1133. 

Re on Pipe Welding. Maurice Cockshott. Power (June 5, 1926), Vol. 

» D. . : 

Regulations for the Installation and Operation of Gas Systems for Welding 
and Cutting, Acetylene Journal (June, 1926), Vol. 27, pp. 596-600, Applica- 
tion of rules, acetylene generation, stationary generator, portable acetylene 
generators, service piping system for all gases, manifolding of cylinders to 
headers for shop pipe line supply ‘systems, storage of cylinders, storage of 
welding equipment, general precautions. 

Repairing Oil Saturated Crarfkcases. The Welding Journal (London) 
(March, 1926), Vol, 28, pp. 88-89. 

Research in the Welding Shop... R. E. Kinkead. The Welding Engineer 
vas Pee or nes <4 nd 

iveting a elding Com in Rotary Kiln. Engineering News Record 
(June 3, 1926), Vol. 96, p. 889. A , ag 

Seam Welding, Method of Electric. H. A. Woofter. U. S. Pat. 1576169. 
Off. Gaz. (March 9, 1926), Vol. 344, p. 463. 

Spot Welding Machine, Electric. F, M. Cushing and W. L. B. Cushing. 
U. S. Pat. 1577419. Off. Gaz. (March 16, 1926), VoL 344, pp. 811-2. 


Stelliting. Mechanical Engineering (June, 1926), Vol. 48, p. 621. 


Suggestions on Electric Welding. J. W. Owens, Electrical World (June 19, 
1926), Vol. 87, pp. 1351-1352. 








50. JOURNAL OF THE A. W. S. [July 


Testing the Finished Weld. S. W. Miller. The Welding Journal (London) 
(January, 1926), Vol. 23, pp. 13-14. 

Testing the Skill of Welders. The Welding Journal (London) (March, 
1926), Vol. 23, pp. 80-82,84. Cycle and light sheet metal work, light and 
heavy welded construction, forge and smithy, aluminum welded construction. 

Testing Welded Rail Joints. Eleetric Traction (June, 1926), Vol. 22, p. 308. 

The Arc Welding of Seams in Steel Plates. J. T, Carr. The Welding Jour- 
nal (London) (March, 1926), Vol. 23, pp. 72-79. Discussion, The Welding 
Journal (April, 1926), pp. 104-108. 

The Shop Scrapping Industry. The Welding Engineer (June, 1926), Vol. 
11, p. 41. 

Welding Connections Used in Steel Building. Engineers and Engineerig 
(June 15, 1926), p. 169. 

Welded Joints. S. W. Miller, Mechanical Engineering (June, 1926), Vol. 48, 
p. 629. 

Welding and Cutting Apparatus. R. C. Pierce. U. S. Pat. 1578917. Off. 
Gaz. (March 30, 1926), Vol. 344, p. 1261. 

Welding Automatically by Electricity. The Canadian Manufacturer (Jan- 
uary, 1926), Vol. 46, pp. 6-7. Description of automatic electric welder with 
cost figures for several welding dohe, accomplished with its aid. 

Welding in the Bus Garage Caluwaert. Better Buses (June, 1926), 
Vol. 4, p. 19. Welding, ee al lead burning, miscellaneous. 

Welding i in the Conveyor Industry. Welding Engineer (June, 1926), Vol. 11, 
pp. . 

Welding Machine. C. L. Stancliff. U.S. Pat. 1577818. Off. Gaz. (March 23, 
1926), Vol. 344, p. 966. 

Welding, Method of Removing the Burr Formed In. P. M. Hall and W. 
Remington. U. S. Pat. 1378658. Off. Gaz. (March 30, 1926), Vol. 344, p. 1210. 

Welding Now a Tool for Every Industry. Factory ( April, 1926), Vor, 36, 

pp. 636-9, 682, 684, 686. 

X-Ray Tests of Welds Reveal Some Defects, But Not All. Power (May 25, 
1926), Vol. 63, pp. 800-3. 














Bound Volumes 
Journal of the 


American Welding Society—1925 





A limited number of copies of the JourNnaL 
for the year 1925 are still available in attrac- 
tive book form. This bound volume includes 
subject and author’s indexes of all technical 
papers appearing therein. p 

As in previous years, these bound volumes 
are sold to members at $5.00 per copy. A 
few volumes are still left for the years 1922, 
1923 and 1924. 


Orders should be ‘placed at once wish dhe 
ia of the Society. 
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AMERICAN WELDING SOCIETY 
33 WEST THIRTY-NINTH STREET 
NEW YORK, N. Y. 


PR et 192. 

Secretary : 
I hereby apply for Class................ Membership in the 
eo. ee ee ee ae ee Section of the AMERICAN 


WELDING SOCIETY and attach hereto remittance of $....... ys 
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and By-Laws of the Society and By-Laws of the Section. 
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Section 1. 


Section 2. 


Class A. 


Class B 


Class C 


Class D 


EXTRACT FROM BY-LAWS 





ARTICLE I, 





Individuals having received the approval of a majority 
of the Membership Committee shall become members 
of this Society upon the payment of dues, except in 
the cases of honorary members who shall be elected 
by unanimous vote of the full Board of Directors. 


Membership shall be divided into five classes: 


Sustaining members, being individuals or individuals 
delegated by corporations, firms, partnerships, etc., 
interested in the science and art of welding, with full 
rights of membership. | 


Se COD. cos cae ca chenases $100.00 


Members, being individuals interested in the science 
and art of welding, with full rights of membership. 
Engineers or individuals competent by experience or 
training to plan or direct welding operations are 
eligible to this class. 


Anmugh GOO6 .44 iwi... so oes $20.00 


Associate members with right to vote but not to hold 
office, except in Sections as may be provided for by 
the By-Laws of the Section. Supervising welders, 
inspectors and skilled operators, with three or more 
years’ practical experience in welding, are also elig- 
ible to this class. 


Anmitel Gn08 . o o-aiwases- «ties $10.00 
Operating members, who are welders or cutters by 
occupation, without the right to vote or hold office 


except in Sections as may be provided for by the By. 
Laws of the Sections. 


Annual dues. .2............0%. $5.00 
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ACETYLENE IN PORTABLE 
CYLINDERS FOR OXY-ACETYLENE 
WELDING AND CUTTING 


Do you understand .cwr free een cylinder plan? If not, 
we are glad to explain 


Supplied in the following sige cylinders: 


10” x 30°—capacity 125 cu. ft. 
12” x 36”"— 225 
12” x44" “ —_— 


Prompt and efficient service on any quantity through plants 
and warehouses and truck deliveries. 


Commercial Acetylene Supply Co., Inc. 
(Main Office) 80 Broadway, New York City, N. Y. 





613 Trust Co. of Georgia Atlanta, Ga. 
80 E. Jackson yg 


Boulevard, 
553 Monadnock Bldg., Sen Feancbee’ Cai. 











K-G Welding & Cutting Co., Inc. 
4 556 WEST 34th STREET 
NEW YORK CITY 


MANUFACTURERS OF 


K-G-TORCHES 








REX SURFACED PROCESSED ELECTRODES 
A SEMI-COATED WIRE AT 
BARE WIRE PRICES 


If you would like to try a bare electrode which has the uniform smooth 
flowing qualities of a coated electrode, send for free samples. Furnished 


es in pure iron (Rex ae 10) and mild steel (Rex No. 30). Sizes 3/32”, 4%", 
a 5/32”, 3/16” and ¥ 


ANOT HER HOLLUP PRODUCT 


Manufacturers of Wanamaker Coated Electrodes 


Cc. H. HOLLUP CORPORATION 
3333 W. 48th Place, 269 37th Street, 
Chieage, TM. % Brooklyn, New York 
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The Standard of Quality in Gas Welding and Cutting Equipment 
Economy. Record No. 1 
25 Torchweld Cutting 

Torches 
Average Service 7 Years 
Total Cost for Tips and 
Repairs, Average per mo., 78¢ 
Saver y-HCONOMY=DEPENDABILITY 
are built into Torchweld Gas Welding and Cutting Equipment 


TORCHWELD EQUIPMENT COMPANY 


224 No. Carpenter St. ‘Send for Catalog No. 23-J Chicago, ill. 


































“LOWER OXYGEN PRESSURE” 
Welding and Cutting Equipment 
WRITE FOR CATALOG NO. 37 


THE BASTIAN-BLESSING COMPANY 
< 252 E. Ontario St., Chicago, Ill. 








Welding Rod 
3000 
WORKING WELDERS 


are kept busy full time 
melting the daily output of 
_ MANUFACTURED BY 


CHicaco Stree. & Wire Co 


103rd Street and Torrence Avenue CHICAGO 
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Select the Wilson Welding 
Machine that Meets Your 
OwnOperating Conditions 


With its simple construction, close regulation, rugged 
strength — superior engineering throughout — the 
Wilson Type S has proved itself a better welding 
machine. Its features—many of which are found 
in no other machine—make the Wilson Type S the 
choice for practically every kind of welding. And 
there is a Wilson Type S Machine for every opera- 
ting condition —a Single-Operator Motor Driven 
Electric Welding Machine, capacity 25 to 250 am- 
peres; Single-Operator Gasoline-Engine-Driven 
Electric Welding Machines, capacity 25 to 200 and 
250 amperes; Single-Operator Stationary Belt- 
Driven Electric Welding Machine, capacity 25 to 
250 amperes; Two-Operator Stationary Motor- 
Driven Electric Welding Machine, capacity 25 to 
500 amperes. Select the Wilson welding machine 
that meets your own operating conditions, and write 
today for full information and prices. - 


Type S Features 


Every Wilson Type S Machine has a simple, compact 
control panel; a self-exciting generator; an are that 
is easy to strike and easy to maintain; a current ad- 
justment by a simple turning of a field rheostat; a 
commutator that always shows less temperature rise 
than any other part of the machine. The welding cur- 
rent can be reduced to as low as 25 amperes for weld- 
ing thin-gauge metals, maintaining a very stable arc 
in spite of the low current. 


WILSON WELDER & METALS CO. INC, WILSON BLDG. HOBOKEN, NEW JERSEY 


WILSON 


WELDING MACHINES AND WELDING WIRE 
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Is oxygen. an investment 


or merely expense? 


IF you buy from Linde you buy”not only a 
product that has been industry’s standard for 
years, but an interest in the oxy-acetylene 
process that has never failed to pay dividends 
to the user. 

Through Linde field service you will be 
«ept up-to-date in oxy-acetylene progress; 
you will have practical help and engineering 
advice when you need it; and through the 
latest development in Linde service—the 
Procedure Controls—you will be able to carry 
out the most difficult welding jobs practically 
unaided. 
























The LINDE AIR PRODUCTS COMPANY 
Manufacturers of oxygen, mitrogen, pyrogen, ergem and neon 

Producers of helium for scwnisfic purposes 
General Offices: Carbide and Carbon Building 
30 East 42d Sereet, New York 


37 Plants 105 Warehouses 


LARGE KILNS completely {+ 
ricated by the oxy-ecetylene proces» 
are coming to be well known ir 
many industries. They posses: 
many edvanteges end do not r+ 
quire the repesirs which frequently 
arise from loose of faulty rivets 
The Linde Procedure Contro! on 
weided kilns gives you full details 
for carrying out this seemingly 
difficult job. 





LINDE OXYGEN 
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Predominates 


In every industry where you find the oxy-acety- 
lene torch, there you will find that Prest-O-Lite 
dissolved acetylene predominates. There can be 
no stronger evidence that Prest-O-Lite is the best 
dissolved acetylene to use with oxygen in oxy- 
acetylene welding and cutting. 


THE PREST-O-LITE COMPANY, Inc. 


Oxy- Acetylene Deision 


General Offices: Cartude and Carbon Bidg., 30 East 42d St.. New York 
- In Canada, Prest-O-Lite Co. of Canada, Limited, Toromo 
31 Plants—85 Warchouses— 22 District Sales Offices 


DISSOLVED ACETYLENE 
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To the naked eye, welding rods look 


““ alike and without a microscope you 
could not distinguish between them. 


Don’t be misled by the superficial resem- 
blance. Oxweld welding rods are different 
from other welding rods and this is why. 
They not only have a carefully specified 
chemical composition but are all thoroughly 
inspected and laboratory tested. 2 


First they are flame tested by melting. 
This shows up any inclusions or foreign 
particles in the rod. Then chemical analysis . 
is made, and finally the physical properties” 
of a test weld are determined. Onily rods 
that pass all these tests are stamped with” 
Oxweld brand for shipment to customers. 


OXWELD ACETYLENE COMPANY 


Chicago Long Island City, N.Y.- | San Francisco 
3642 Jasper Place Thompson Ave. & Orton St. 1050 Mission Stree: 









%. 
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G-E Portable Buda Engine- 
driven Arc Welder used in 
oil fields and refineries. 


Operator building up weil- 
_ tools with aG-E. Type 

Dik Are Welderat Baasch- 
Robe Tool Co., Los Angeles, 








Save ! 
Strike an Arc! 


Strike an arc from any one of the very com- 
plete line of G-E Arc Welders and begin 
to save. 


Strike it in the oil fields from a G-E Buda 
Engine-driven Set and weld your pipe lines 
with a saving of at least 25°7, over the cost 
of coupled construction. 








Strike it in refineries from the same set and 
weld your storage tanks-——thus preventing 
leaks which cause an annual loss of 5% of 
the stored product. 


Strike it in your repair shops from one of the 
complete line of G-E Type WD Arc Welders 
and build up your oil-drilling tools or re- 





WD Arc ; tases pair your equipment with a large saving in 
en Se ee time and cost. Or—if you have repetition 
Ae ceveral, operators work-—-strike it from a G-E Automatic Arc 
for for ‘mining and trac- Welder. 
Automatic Set atic Seto tor rep The complete story of General Electric weld- 
Sabtindene at ; ; ‘end G-E wedi ; 
on every type are ing equipment an - welding service 
vailable Ps “ 
<= is available at your nearest G-E office. 


530-5C 


GENERAL ELECTRIC 


GENERAL ELECTRIC COMPANY, SCHENECTADY NEW YORK 
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The Advantages of 
Tobin Bronze Welding 


ne 


Tobin Bronze is unequalled for welding cast 
iron by the oxy-acetylene process. It has the 
following advantages: 








The base metal need only. be heated toa dull 
red as Tobin Bronze flows freely at 1650° F. 


This low welding temperature eliminates 
special pre-heating and often makes disman- 
thing unnecessary. 

i Shrinkage can be prevented and the original 
| alignment of broken parts retained. 


} And most important of all, Tobin Bronze is 
stronger than cast iron. 


























4 


Tobin Bronze Welding Rods are made solely by The 
American Brass Company and “TOBIN BRONZE” 
is stamped in the metal. 


THE AMERICAN BRASS COMPANY 
GENERAL OFFICES: WATERBURY, CONNECTICUT 
Offices and Agencies in Principal Cities 
Canadian Mill: Anaconda American Brass Ltd., New Toronto, Ont. 


TOBIN BRONZE 


REG. US. PAT. OFF. 


WELDING RODS 









TE 
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to assure perfect welding 


In addition to being “processed” 
for the particular type of welding 
for which they are recommended 
—all Page Welding Wire and 
Electrodes are<“shop tested.” 
This means that they have been 
tried and proven under actual job 
conditions to do perfect work. 
Page maintains complete welding 
equipment for this purpose. 

As an additional safeguard. every 





Page Wire is plainly stamped 
with the name and grade and in 
the case of Page ARMCO Wires 
additional precautions are taken by 
painting the ends. Identification is 
made easy—and guess work is 
eliminated. 


We invite you to test Page Wire 
in your own shop. Write today 
for samples and interesting liter- 
ature. No obligation. 


PAGE STEEL AND WIRE COMPANY 


An Associate Company of the American Chain Co., Ine., of Bridgeport, Ccrn 


Bridgeport, Connecticut 
District Sales Offices: Chicago, New York, Pittsburgh, fan Franeisco 


a 


PA 
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PROCESSED 
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Welding Wire and Electrodes 
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ov mea!) 
ili us ~ fret oY) 


(a new list in each issue ) 


ip? ; {> Have never lost the use of our 
t ol!" welder for even one hour. 


¢* & * 


Q' oh In my 16 years’ experience in the 


welding trade, with a thorough 
py knowledge of all electric welders, I 
prefer a Lincoln for general use as 


the best. 


* *&* 


We have had no failures here and 
give credit for the splendid results 
to the Lincoln. 


e+ + 
Getting excellent results all the 
Any Lincoln office below will put time. 
you is touch with a user near you -. 9. 9 
whose experience covers many The Lincoln Stable Arc Welder 


types of welders. Get his view- 


has so far given perfectly satisfac- 
point based on experience. . 


tory service. 
* & * 


We put the choice of the new 
welder up to the men in the shop, 
so they ‘chose Lincoln. 


wee 
LN 


anes om The Lincoln Electric Co. nr" 





Reston 2 Milwaukee 
Charlotte, N.¢. General Offices and Factory: - Tore City 
chigsize Cleveland, Ohio PAlledetohls 
Cent? nd, Pittsburgh 


t 
Des Moines The Lincoln Blectrie Co. of Canada, LAd., Torontoe-Montreal § Rochester 
Grand Rapids European Representatives: Allen-Liversidge, Lid, Londen S8t. Louis 


Baclustee Agencies with Stock: 
Distributing agencies in all principal cities. Ft. Worth, Texas Los Angeles 
New Orleans San Francise 
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conforms to the specifications of: 

the American Welding Society. 

Exacting tests have proven that it 

possesses those qualities essential \ 
Trenton, N. J. 


SWEDOX | 


WELDING RODS, WIRES and ELECTRODES 


A Grade for Every Purpose 


John A. Roebling’s Sons Company 





























NONOX SWEDOX TENSKOTE R 
LEKTROX SWEDOX DUCTKO BRONZKOTE 
CASTOX DUCTILOX TOBIN BRONZE 
ARC CARBOX NICKOX MANGANESE BRONZE 
GAS CARS RAILOX MONEL METAL 
STEELKOTE KROMOX TENSILOX 
LEKKOTE - MANGANOX KROMKOTE 
CYLKOTE ALUMINOX NICKOTE 
MANKOTE DRAWN ALUMINUM VANKOTE 
RAILKOTE BRAZOX FLUXES 


SEND FOR TESTING SAMPLE 


We want every welder in the country—big or small—to be convinced of 
the specialized superiorities of SWEDOX products. We know that a trial 

l convince you. Hence the free offer. Try SWEDOX on your next 
welding job at our expense. 


CHICAGO, ILL. 
4545 8. Western ee ate, Marge 


Bink Gital Steel be Wilde: Gomfrarnyy 008 waterne sv 
Phone: Phone: 
LaFayette 3500 Linceln 6780 


“We Ship the Same Day” 














a ae areas FP  ___________ 
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SIO SIOIIOISIS BISISISISIe Si eIsisiety 
THERMIT WELDING 


The Accepted Method of Eliminating 
Rail Joints | 


14 years ago the first Thermit Insert welds were 

“umade. These welds are in perfect condition today. 

ey have not cupped, nded nor broken. They 

idee’ worn evenly with ith ‘the rail itself. Hundreds of 

thousands are now in use giving the same dependable, 
satisfactory service in all parts of the country. 





s z 


EGET ee 


— 





Full information mailed on request. 


METAL & THERMIT CORPORATION 
120 Broadway, New York 


Pittsburgh Chicago Boston S. San Francisco Toronto 


FES SAIC CO 


~ Why Tapetiment? 


Torches ce ey + the industry. 
egulators engineers and skilled w 

~ sue men have maintained the predomi- 
eneraters nance of Milburn Equipment. 
Compressors Its acceptance as standard “equip- 
Manifolds ment by large industrials, railroads 
Preheaters and Government Departments the 

world over exemplifies Milburn leader- 


DADA 


Paint Spray. ship. 


, Carbide Lights THE ALEXANDER MILBURN co. 
Catalog 54? Baltimore, Md 





UNA Welding offers not only Speed and Econ- 
omy in joining ‘metals, but also: the necessary 
strength, toughness and ductility of the weld metal. 


UNA WELDING AND BONDING COMPANY 


1615 Collamer Ave. 


| CLEVELAND, OHIO . 
Welding Processes AC-DC. Welders 
Welding Rods Welding Supplies 
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You can be assured of High 
Purity Oxygen for Metal 
Cutting by specifying the 
purity in your oxygen con- 
tract. 


You can buy your oxygen on specification 
for purity. | 

Every Airco Oxygen Cylinder bears this 
stamp. 


ONSEN 


995% PURE 


AIR REDUCTION SALES COMPANY 
Home Office, 342 Madison Ave. 
New York City 


Airco Oxygen—Airco Acetylene—Airee Calorene—Airce Nitrogen 
Aireo Neon—Aireo Argon—Aireo-Nationai-Carbide 


Airco-Davis-Bournsnville Oxyacetylene ij 
Welding and Cutting Apparatus and Supplies 





51 Plants—17 District Sales Offices—220 Distributing Points 








